Nucleoside diphosphate kinase-mediated activation of heterotrimeric G proteins.
Formation of GTP by nucleoside diphosphate kinase (NDPK) can contribute to receptor independent G protein activation. Apparently, the NDPK B isoform forms complexes with Gbetagamma dimers and thereby phosphorylates His266 in Gbeta1 subunits. Phosphorylated His266 mediates G protein activation by a transfer of the high energetic phosphate onto GDP, thus leading to de novo synthesis of GTP. Moreover, it has been demonstrated that the sarcolemmal content of NDPK isoforms is increased in hearts with terminal congestive heart failure leading to enhanced G protein activation. Similar data were reported in a rat model for beta-adrenoceptor-induced cardiac hypertrophy. We therefore describe in this chapter several methods which can be used for analysis of NDPK mediated G protein activation: (1) The quantification of NDPK isoforms in highly purified cardiac sarcolemmal membranes, (2) the enrichment of the NDPK B/Gbetagamma-complex from preparations of the retinal G protein transducin, (3) the analysis of the enhanced NDPK activated and high energy phosphate transfer in a neonatal rat cardiac myocyte derived cell line stably overexpressing NDPK (H10 cells), and (4) the increased activation of adenylyl cyclase by the enhanced receptor-independent activation of the stimulatory G protein alpha subunit in these cells.